Human mesenchymal stem cells (hMSCs) are powerful tools for tissue engineering in regenerative medicine. Human Wharton's jelly mesenchymal stem cell-conditioned medium (hWJMSCs-CM) is medium harvested from hWJMSCs, which has been used in patients with myocardial infarction, heart failure and peripheral, vascular disease, containing various types of metabolites, proteins, mediator materials and it has properties anticancer, wound healing and anti-aging. In our previous research, hWJMSCs-CM cultured in normoxic and hypoxic condition exhibited anticancer activities toward cervical, ovarian, breast, liver, prostate and oral squamous cancer cells. The variety of the molecules in CM secretome is affected by types and numbers of cells, different condition, different passage, culture medium and condition. This research objective is to measure the growth factor and cytokines in hWJMSCs-CM cultured in normoxic and hypoxic condition (2.5%; 5% O 2 ) from early passage (P4) and late passage (P8). The CM characteristic affected bioavailabilities and bioactivities. The hWJMSCs were isolated from umbilical cord of three women after full-term births. The secretome was measured including interleukin (IL)-1α, IL-6, IL-8 and vascular endothelial growth factor (VEGF) in both of normoxic and hypoxic oxygen tension, in early (P4) and late passage (P8). ). hWJMSCs secreted IL-1α in CM 2. 463.72 pg/mL, IL-8 in CM 2,049.63-6,322.30 pg/mL, VEGF in CM 24.96-51.86 pg/mL. These findings suggested that oxygen tension and passage condition affect cytokines and growth factor secretion, and revealed that hypoxic condition and late passage increase cytokines and growth factor level
INTRODUCTION
Recently some therapies have been applied to overcome degenerative diseases using stem cell therapy including cancer. Cancer has been known as the prominent causes of death over the world. Research using stem cells in medicine continues to grow worldwide (Fu et al., 2006) , Mesenchymal stem cells (MSCs) are a better source of their self-renewing and multi potent ability. Most of MSCs used nowadays are derived from human bone marrow (hBMMSCs). However, the use of hBMMSCs is less favourable because the collection of hBMMSCs uses an invasive procedure causing pain and produces a less number of MSCs (Jones and McGonagle, 2008) . Another alternative source of stem cells is Wharton's jelly (WJ) from the umbilical cord (UC), but its utilization expected to have proper isolation procedure. Furthermore, the stem cells produced should have same phenotype characteristics as hBMMSCs, such as high expression of cluster of differeation (CD)73, CD90 and CD105; short doubling time; low expression of CD34, CD14, CD45 and HLA-DR; and able to differentiate into osteocytes, chondrocytes, and adipocytes. (Widoati et al, 2014 , Widoleat et al, 2016 Studies on stem cell secreted factors showed that the factors without the stem cell might cause tissue repair in various condition. The secreted factors of MSCs are known as secretome, micro vesicles, or exosome and can be found in the medium where the stem cell was cultured called conditioned medium (CM) . CM contains various growth factors, cytokines, chemokines and tissue regenerative agents (Pawitan, 2014) , such as tumor growth factor-β1(TGF-β1); the chemokines interleukin-6 (IL-6), IL-8, monocyte chemotractant protein-1 (MCP-1); Regulated on Activation, Normal T Cell Expressed and Secreted (RANTES); collagen type I; fibronectin; Secreted Protein Acidic and Rich in Cysteine (SPARC); and Insulin-like growth factor-binding protein-7(IGFBP-7). (Walter et al. 2010) In a previous study, it was found that hWJMSCs-CM treated in normoxia (hWJMSCsnorCM) and hypoxia (hWJMSCs-hypoCM) could inhibit proliferation of cancer cell lines such as cervical cancer (HeLa), ovarian (SKOV3), liver (HepG2), prostate (PC3) and oral squamous cancer (HSC3). (Widowati et al. 2015) Human WJMSCs-CM also inhibits the growth of the cancer cells such as lung cancer (A549), rectal cancer (HT29) and breast cancer cell line (MCF-7). (Yang et al. 2014) The characterization of the cytokines and growth factors, which play a role in inhibiting various cancer cells, in CM of hWJMSCs was performed in this research. Because of their important role in cancer progression, the IL-1α, IL-6, IL-8 and VEGF were used as the parameter in this research. MSCs derived secretome has therapeutic potency. It is relevant for neurogenic, neuro protective, angio genic and antiinflammatory/immune regulatory activities. (Kim et al. 2013 ) Determining the best incubation condition and passage of hWJ-MSCs were important for further CM production.
MATERIALS AND METHODS

Isolation and culture of hWJ-MSCs
Human WJMSCs were isolated and cultivated from fresh human umbilical cords (UC; n=3) from women (25-40 years old) after full-term births (normal vaginal delivery). (Widowati et al. 2015 ) (Widowati et al. 2014 ) All donor signed the informed consent approved by the Ethics Committee at the Stem Cell and Cancer Institute, Jakarta, Indonesia and the Ethics Committee collaboration between Maranatha Christian University, Bandung, Indonesia and Immanuel Hospital Bandung, Bandung, Indonesia.
After rinsing explants in normal saline (0.9% w/v sodium chloride) and cutting into very small pieces (~1-2 mm), hWJ-MSCs were isolated from UC and then plated on tissue culture plastic dish. Minimum essential medium-α (MEM-α) with 2 mM GlutaMAX (Invitrogen, Carlsbad, CA, USA), supplemented with 20% fetal bovine serum (FBS; Invitrogen) and penicillin streptomycin amphotericin B (100 U/mL, 100 mg/mL, and 0.25 mg/mL; Invitrogen) were used for culturing cells. Cell culture was incubated in a humidified atmosphere with 5% CO 2 at 37 ˚C. The medium was replaced every 5 days in 21 days. When the cells reached 80-90% confluence, the cells (8 x  10 3 cells/cm 2 ) were harvested and replated. The hWJ-MSCs were cultured in normoxic condition (21% O 2 ; 5% CO 2 ), and hypoxic condition (5% and 2,5% O 2 ; 5% CO 2 ). (Widowati et al. 2015 ) (Widowati et al. 2014 ) (Nekanti et al. 2010) Phenotype characterization, differentiation ability of hWJMSCs Characterization of hWJMSCs is important to confirm the effect of oxygen concentration (hypoxia and normoxia) on surface marker expression and multipotent differentiation ability. CD105, CD73, CD90, CD34, CD14, CD19 and HLA-II the surface marker of hMSCs in isolated hWJMSCs were characterized at passage 4 and 8 (P4 and P8) using a flowcytometer. Human WJMSCs at 80% confluence were harvested and dissociated using trypsin-EDTA and centrifuged at 300 g for 10 minutes. The pellet was re suspended using phosphate buffer saline (PBS) + 2% FBS, and cells were counted using hemocytometer. Approximately 100-200 cells in 25 ml PBS were stained using appropriate surface monoclonal antibodies. Isotype controls were used to determine background staining. (Widowati et al. 2015) (Widowati et al. 2014 (Dominici et al. 2006 ) (Jun et al. 2014) Preparation of conditioned medium from normoxia, or hypoxia-treated WJMSCs Human WJMSCs at P4 and P8 from 3 women were used for this experiment. 8 x 10 3 cells/cm 2 of hWJMSCs in P4 and P8 seeded under normoxia (21% O 2 ; 5% CO 2 ), hypoxia 5% (5% O 2 ; 5% CO 2 ), and hypoxia 2.5% (2.5% O 2 ; 5% CO 2 ) were incubated for 72 hours. When cultures reached 80-90% confluence, the cells were harvested. The medium was collected and centrifuged at 3,000 x g for 4 minutes at room temperature. The supernatant was filtered by 0.22 µm Millex-GV. Filter unit with durapore (SLGV 033 RS, Milliopore Corporation, Billerica, MA, USA) and used as normoxic CM, hypoxic 5% CM, hypoxic 2.5% CM (Widowati et al. 2015 ) (Jun et al. 2014 ) (Nakahara et al. 2013 ).
Cytokines and Growth factor assay of hWJMSCs-CM
A complete randomized experiment design was used to assay cytokine concentrations from the CM of hWJMSCs in P4 and P8 of normoxia, hypoxia 5%, and hypoxia 2.5%. Each of the samples came from 3 different women. IL-1α, IL-6, IL-8, and VEGF concentrations were measured using enzyme-linked immunosorbent assay (ELISA) kit assay and its protocol. Each parameter was determined in triplicate. The IL-1α assay was performed using Quantikine ELISA, Human IL-1α/IL-1F1 Immunoassay (cat DLA50; R&D System, Minneapolis, MN, USA). The IL-6 assay was performed using Quantikine HS Elisa, Human IL-6 immunoassay (cat HS600B; R&D System). The IL-8 assay was carried out using Quantikine HS ELISA, Human CXCL8/IL-8 Immunoassay (cat HS800; R&D System,). The VEGF assay was performed using Human VEGF ELISA kit, pink-One (cat K0331132P; Koma Biotech Inc).
Statistical analysis
Statistical analysis performed using the SPSS version 20.0 program (SPSS Inc., Chicago, IL, USA). To verify the statistical significance of all parameters, the data were calculated and expressed in means and standard deviation (M ± SD). To compare all the treatments, analysis of variance (One Way ANOVA) was used, and p< 0.05 was considered as the significant value, along with Tukey Post Hoc Test honest significant difference with 95% confidence interval. (Widowati et al. 2015 ) (Widowati et al. 2014) .
RESULTS hWJMSCs markers by cell surface phenotype
Flow cytometry analysis showed that for cultured cells under normoxia and hypoxia (5, 2.5% O 2 ) for P4 and P8, hWJ-MSCs were positive for MSCs marker CD105, CD73, and negative for CD34, CD45, CD14, CD19, and HLA-II. The surface marker of hWJMSCs can be seen in Figure 1 . Table 1 . shows the IL-1α level of Donor I and III were not significantly different among normoxic, hypoxic 5%, and hypoxic 2.5% at either P4 or P8. The IL-1α level in Donor II was significantly different in hypoxic 2.5%, P8 which indicates the isolated stem cells from Donor II secreted the highest IL-1α. Table 2 . Shows that hypoxic tension, late passage increased IL-6 level in conditioned medium from all donors, and P8, hypoxic 2.5% revealed the highest level of IL-6. Table 3 . shows that hypoxic tension, late passage increase IL-8 level in conditioned medium from all donors. Hypoxic 2.5% both at P4 and P8 were the highest IL-8 level. Table 4 . shows that hypoxic tension increased VEGF level in conditioned medium both at P4 and P8. VEGF level in hypoxic 2.5% CM both P4, P8 were higher than hypoxic 5% CM. Table 5. shows that hypoxic tension increased VEGF, IL-1α, IL-6, IL-8 level in conditioned medium at P4 and P8.
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DISCUSSION
In our previous study, the surface markers of MSCs were highly expressed (95%) including CD105, CD73, and CD90 and low expressed (<2%) of CD34, CD45, CD14, CD19. (Widowati et al. 2015 ) (Widowati et al. 2014) The surface markers of hWJ-MSCs both in normoxic and hypoxic conditions were not significantly different. (Widowati et al. 2015 ) (Widowati et al. 2014) hWJMSCs have characteristic in multipotent differentiation, which was consistent with the previous research. (Widowati et al. 2015) Both of hWJMSCs-nor and hWJMSCs-hypo were differentiated into osteocytes, chondrocytes, and adipocytes (Widowati et al. 2015) . Human BMSCs produce various cytokines and chemokines that have shown extensive therapeutic potential that induce stem cell homing and differentiation. (Burdon et al. 2011) Various cytokines secreted by stem cells into CM which play a role in the improvement of various diseases/conditions. These cytokines can be grouped into growth factors, pro-and antiinflammatory and other cytokines. Several known cytokines that secreted by stem cells are antiinflammatory cytokines TGF-B1, interleukins (IL-10, IL-27, IL17E, IL-13 and L-12p70). The other cytokines that also secreted including proinflammatory cytokines IL-1, IL-6 and IL-8, which were observed in this research. The other proinflammatory cytokines that secreted by stem cells are IL-9 and IL-1β. Several researchers showed that after MSCs were incubated in hypoxic condition, the biological features of these cells were apparently altered. This alteration was characterized by up-regulation of several proregenerative, pro-angiogenic, and anti-apoptotic factors. (Pawitan, 2014 *The data are presented as mean ± SD of IL-6 level of hWJMSCs-norCM, hWJMSCs-hypo 2.5% CM and hWJMSCshypo 5% CM of early (P4) and late (P8) passage from 3 different individual (Donor), experiments were done in triplicate. Letter a, b, c, and d in each column of Donor I indicates significance different among normoxic, hypoxic 5%, hypoxic 2.5% both early and late passage treatment (p<0.05). Letter a, b, and c in column of Donor II indicates significance different among normoxic, hypoxic 5%, hypoxic 2.5% both early and late passage treatment (p<0.05). Letter a, b, c, and d in column of Donor III indicates significance different among normoxic, hypoxic 5%, hypoxic 2.5% both early and late passage treatment (p<0.05). Statistical analysis was performed based on Tukey HSD post-hoc test. (Martin et al. 2009 ) Exposure to hypoxia increased the human peripheral blood mononuclear cell production and secretion of IL-1α which was in line with this study. (Ghezzi et al. 1991) IL-6, along with TNF-α and IL-1, drives the acute inflammatory response. IL-6 is almost solely responsible for fever and the acute phase response in the liver, and is important in the transition from acute inflammation to either acquired immunity or chronic inflammatory disease. (Naugler and Karin, 2008) hWJ-MSCs secreted cytokines in cell supernatants, Table 4 . Effect of different oxygen tensions and passages (P4, P8) in three donors toward VEGF level of hWJMSCs-CM (pg/mL) *The data are presented as mean ± SD of VEGF level of hWJMSCs-norCM, hWJMSCs-hypo2.5%CM and hWJMSCs-hypo5%CM of early (P4) and late (P8) passage from 3 different individual (Donor), experiments were done in triplicate. Letter a, ab, bc, c, and d in column of Donor I indicates significance different among normoxic, hypoxic 5%, hypoxic 2.5% both early and late passage treatment (p<0.05). Letter a, b, and c in column of Donor II indicates significance different among normoxic, hypoxic 5%, hypoxic 2.5% both early and late passage treatment (p<0.05). Letter a, b, and c in column of Donor III indicates significance different among normoxic, hypoxic 5%, hypoxic 2.5% both early and late passage treatment (p<0.05). Statistical analysis was performed based on Tukey HSD post-hoc test.
. *The data are presented as mean ± SD of IL-1α, IL-6, IL-8, VEGF level of hWJMSCs-norCM, hWJ-MSCshypo2.5%CM and hWJMSCs-hypo5%CM from early (P4) and late (P8) passage, experiments were done in triplicate. Letter a, ab, bc, and abc in column of IL-1α indicates significance different among treatment (p<0.05). Letter a, b, c, and d in each column of IL-6 indicates significance different among passage treatment (p<0.05). Letter a, b, and c in column of IL-8 indicates significance different among hypoxic 5%, hypoxic 2.5% both early and late passage treatment (p<0.05). Letter a, b, and c in each column of VEGF indicates significance different among hypoxic 5%, hypoxic 2.5% both early and late passage treatment (p<0.05). Statistical analysis was performed based on Tukey HSD post-hoc test.
Oxygen tension
Passage
The concentrations of IL-6 (4.001.0 ± 1.484.1 pg/mL) and 512 .2 pg/10 6 cells) were higher than human adipose tissue-derived mesenchymal stem cells (hAT-MSCs), hBMMSCs. (Amable et al. 2014 ) Human MSCs cultured for 24 hours secreted 2.6 ng/mL of IL-6. (Van Buul et al. 2012 ) Moreover, hMSCs induced by TNFα/IFN-γ (50 ng/mL) secreted about fifteen times more IL-6 than the un inducedhMSCs. (Van Buul et al. 2012) Interleukin 8 (IL-8), also known as CXCL8, GCP-1 and NAP-1, is a heparin-binding 8-9 Kd member of the alpha, or CXC family proinflammatory chemokines. (Rosenkilde and Schwartz, 2004 ) IL-8 level increased in the hypoxia condition, but the level of IL-8 was higher in hypoxia 2.5% than in hypoxia 5% condition. This result was consistent with previous research that endothelial progenitor cells-derived conditioned medium (EPC-CM) secreted higher 090.7 ± 12 .279 pg/mL; 25.5 ± 4.8 pg/mL, respectively) rather than in normoxic condition (2.282.1 ± 406.3 pg/mL 11.4 ± 5.2 pg/mL, respectively). (Di Santo et al. 2009) This result shows that hWJMSCs-CM contained IL-1α, IL-6, IL-8. This result was in line with previous research that proteomic analysis of hWJSCs-CM, which showed significantly higher levels of interleukins (IL-1a, IL-6, IL-7 and IL-8), stem cell factor (SCF), growth factors, and intercellular adhesion molecule-1 (ICAM-1). (Di Santo et al. 2009 ) (Chang et al. 2013 ) Some studies on various stem cells showed that most growth factor upregulated in hypoxia condition, such as VEGF, HGF, platelet derived growth factor (PDGF), placenta growth factor (PGF) and IGF-II; except epidermal growth factor (EGF). (Pawitan, 2014) VEGF was upregulated in hypoxic condition, this result was in line with findings of a previous study that hBMMCs with cell number 4x10 6 in monolayer secreted VEGF 230 pg/mL in normoxia and 450 pg/mL in hypoxia. (Tsai et al. 2012) Many studies revealed that most of stem cell secrete VEGF. VEGF plays a role in angiogenesis that is important in the regeneration of injured/damaged tissue/organ. (Pawitan, 2014) Hypoxic preconditioning enhanced the secretion of the bioactive factors from the MSCs such as HGF and VEGF. (Tsai et al. 2012 ) Hypoxia regulated several cellular processes and signal transductions. Under hypoxic conditions, the α regulatory subunits of hypoxia inducible factors (HIF)-1α and HIF-2α are constitutively stabilized from oxygen dependent, elevated expression of energy metabolism-associated genes including glucose transporter 1 (GLUT-1) and VEGF. (Lavrentieva et al. 2010 ) (Elizabeth et al. 2009 ) It has long been recognized that infections and inflammation are related to cancer. Chronic inflammation increases the risk of various cancers, indicating that eliminating inflammation may represent a valid strategy for cancer prevention and therapy. Anti-inflammatory IL-6 that observed in the WJMSCs-CM has immense promise against cancer. Anti-inflammatory agent can alter the tumours themselves or the tumor microenvironment, potentially decreasing migration, increasing apoptosis, and increasing sensitivity to other therapies. There are several modes of action from anti-inflammatory agents as a therapy for cancer including chemo protection, alteration in pharmacokinetic or metabolism, and chemo sensitization. (Elizabeth et al. 2009 ) Dysregulated inflammation plays a major role in chronic diseases including diabetes, cardiovascular disease, arthritis, psoriasis, and cancer. (Jones and McGonagle, 2008) Exploring the anti-inflammatory agents for these indications and making them potential as candidates against the diseases are promising for chronic diseases therapy or prevention. (Elizabeth et al. 2009 ) Human WJMSCs secrete a proinflammatory cytokine IL-6 and IL-1α in CM. (Pawitan, 2014) (Wojdasiewicz et al. 2014 ) IL-1α is a critical initiator of the inflammatory response. (Barry et al. 2013 ) IL-1α is able to enhance NO production, induce apoptosis. (Schuerwegh et al. 2003) Human WJMSCs secreted IL-8 in CM which revealed an ability to kill the cancer cells. (Gauthaman et al. 2012 ) Human WJMSCs secreted VEGF (24.96 -48.95 pg/mL; showed in Table 5 ). It was lower than CM from normoxic and hypoxic hBM-MSCs, which secreted >1,500 pg/mL and 2,000 pg/mL, respectively. (Chen et al. 2014) Another study showed that normoxic and hypoxic hBM-MSCs secreted approximately 100 pg/10 5 cells and 600 pg/10 5 cells respectively. (Yu et al. 2013 ) Hypoxic BM-MSCs-CM produced significantly higher levels of VEGF in vitro compared to control cells. (Madrigal et al. 2014 ) VEGF has been known to promote cancer growth via angiogenesis. (Yu et al. 2013 ) (See et al. 2011) MSCs-secreted IL-6 and VEGF that may act as paracrine factors to sustain breast cancer cell migration. (De Luca et al. 2012) In this study, the VEGF secretion in the hWJMSC-CM was low. Ttherefore, it might not lead to cancer proliferation. This results was in line with previous reserach that VEGF level in UCMSCs-CM 224.06 ± 47.42 pg/mL was lower compared to fibroblast-CM 340.75 ± 117.09 pg/mL (Shen et al. 2015) . CM from Adipose-derived stem cells (ADSCs-CM) was 5.59 ± 1.22 pg/mL in normoxia and 13.47 ± 1.26 pg/mL in hypoxia condition (Pawitan, 2014) (Park et al. 2010) , whilst CM from endothelial progenitor cells (EPCs-CM) contained VEGF-A 11.4 ± 5.2 pg/mL and 25.5 ± 4.8 pg/mL in normoxic and hypoxic condition respectively (Pawitan, 2014) (Di Santo et al. 2009 ). VEGF level in hBM-MSCs-CM was 33.95 ± 2.98 pg/mL (Pawitan, 2014) (See et al. 2011) . MSC-derived exosomes significantly down-regulated VEGF in tumor cells, which lead to inhibition of angiogenesis in vitro and in vivo. (Lee et al. 2013) hWJMSCs-CM 50 µg/mL down-regulated VEGF in CM from BC cells (4T1) achieved level of VEGF 150 pg/mL and 100 µg/mL of hWJMSCs-CM down-regulated 4T1 cells 100 pg/mL. (Lee et al. 2013 ) MSCs pretreated with inflammatory cytokines IFN-γ 20 ng/mL or TNF-α 20 ng/mL might secrete VEGF 1500 pg/10 5 cells, whilst combination of IFN-γ 20 ng/mL and TNF-α 20 ng/mL secreted VEGF >2,000 pg/10 5 cells which enhance angiogenesis and accelerate tumor growth. (Liu et al. 2011 ) MSCs-secreted IL-6 and VEGF may act as paracrine factors to promote BC cells. (De Luca et al. 2012) In this study, hypoxic condition and late passage elevated the cytokines and growth factor levels. This is consistent with the previous result that the hypoxic condition induced the secretion of growth factor and cytokines in MSCs at the transcriptional and post transcriptional levels. (Meirelles et al. 2009 ) (Di Santo et al. 2009 ) (Yu et al. 2013 ) (See et al. 2011 )(De Luca et al. 2012 ) (Shen et al. 2015 ) (Park et al. 2010 ) (Lee et al. 2013 ) Hypoxic condition and late passage up-regulated VEGF. This result was in line with my previous research that hypoxia 2.5%, late passage (P7, P8) exhibited the lowest population doubling time (PDT) of hWJMSCs (Widowati et al. 2014 ), hypoxia increases BM-MSCs proliferation (Chen et al. 2014) , might increase VEGF, IL-6, IL-8 (Chen et al. 2014) . In vivo, MSCs usually are not exposed to such a high concentration of oxygen (Elizabeth et al. 2009 ). Moderate hypoxia may increase the metabolic efficiency (Liu et al. 2011 ) (Hung et al. 2013) . In 2.5% and 5% O 2 , hWJMSCs cells demonstrated an increase of proliferation (Widowati et al. 2014) . Several studies have suggested that MSCs contribute to tumor progression and metastasis (Hung et al. 2013 ) (Galie et al. 2008 ) (Karnoub et al. 2007 ) but other reports have shown that MSCs suppress tumor proliferation (Widowati et al. 2015 ) (Yang et al. 2014 ) (Lee et al. 2013) .
CONCLUSION
Oxygen tension and passage affect cytokines and growth factor level secretion in human MSCs. In this study, hWJMSCs-CM secreted IL-1α, IL-6, IL-8, and VEGF. Hypoxic condition and late passage elevated cytokines and growth factor levels. In addition to MSCs differentiation potential, it has now become clear that the secretion of growth factor and cytokines by MSCs is primarily responsible of the observed therapeutic benefits.
